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Currently, the United States faces a time where the majority of the population is illiterate
about the origins of their food. Thus, the population is considered to be agriculturally illiterate.
Agricultural illiteracy allows skewed and misconceived agricultural information to infiltrate the
populations’ beliefs about how their food is made. The United States Department of Agriculture
along with the National Research Council have taken the initiative to start programs like the
National Agriculture in the Classroom program to help combat low agricultural literacy levels.
This study observes agricultural literacy levels in elementary students in Mississippi before and
after new and existing Mississippi Agriculture in the Classroom treatments.
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CHAPTER I
INTRODUCTION
Since World War I, technological advancements in agriculture urbanized the majority of
the United States’ population (Frick et al., 1991). According to the American Farm Bureau
Foundation (2019a), increased urbanization of the population has led to today’s society as being
roughly three generations removed from the farm (American Farm Bureau Foundation, 2019b).
A result of the generation shift is a population lacking basic knowledge of where and how their
food and fiber is produced (Kovar & Ball, 2013). The National Research Council did not
acknowledge a gap in the public’s agricultural literacy until 1988. Previously, this had not been
identified as an issue because most of the United States’ population had once been rural citizens
producing their own food and fiber (A.U.C, 2019). Elliot (1999) stated “agricultural literacy or
lack thereof is a direct result of the transition from a rural to an urban concentration in
population” (p. 207).
The National Research Council (1988) published Understanding Agriculture - New
Directions for Education, knowing that the prosperity of the United States depended on its food
and fiber output system. This book called for the implementation of agriculturally related content
and curriculum to be taught in schools across the country- from kindergarten through the twelfth
grade (National Research Council, 1988). As a result, this book is attributed to the start of all
agricultural literacy agendas (Anderson et al., 2014).
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Statement of the Problem
According to Bellah, Dyer, and Casey (2004) and Kovar and Ball (2013), the majority of
today’s society is agriculturally illiterate. In 2015, the United Nations stated that the world
population will be 9.5 to 10 billion in 2050, causing farmers to have to produce more food and
fiber for the growing population, with the same amount of resources they have had in previous
years. Stanek (2015) states that farmers and producers across the world will have to produce
more food within the next 40 years than they have in the last 10,000 combined. With the
population not being exposed to agricultural career opportunities and knowledge, the division
between the consumer and the farmer becomes ever more prevalent. With only 2% of the United
States’ population directly involved in agriculture and farming, these numbers can be used as
evidence showcasing that more individuals need to be exposed, get involved, and be literate
about where and how their food gets from the farm to their table (American Farm Bureau
Foundation, 2017).
Purpose Statement
Research conducted about agricultural literacy over the last decade provides evidence
that today’s society and future generations should be literate in agriculture (Kovar & Ball, 2013).
However, it can be concluded that the majority of the population in the United States is
agriculturally illiterate (Bellah et al., 2004, Kovar & Ball, 2013). Molloy (2016) states that
All citizens need to understand the economic, social, and environmental
significance of agriculture. Food production is the basis of all civilization. We
need a well-educated public to contribute to the success of a safe and affordable
food system that will attempt to feed the expected nine billion people in this world
by 2050 (para. 3).
2

Therefore this study is meant to determine if existing Mississippi Agriculture in the Classroom
(AITC) curriculum compared to revised Mississippi AITC curriculum has a relationship with
elementary students’ agricultural literacy levels.
Research Objectives
The following objectives guided this study:
Objective 1: Describe the demographics and personal characteristics of the population and their
relationship with students’ agricultural literacy levels.
Objective 2: Determine the agricultural knowledge (National Agricultural Literacy Outcome
standards) of Mississippi fourth grade students prior to and after exposure of an agricultural
literacy program.
Objective 3: Compare agricultural knowledge change (National Agricultural Literacy Outcome
standards) among Mississippi fourth grade students after treatment of new and existing Ag in the
Classroom curriculum.
Objective 4: Describe the perceptions of the new and existing Agriculture in the Classroom
curriculum among teachers.
Significance of the Study
In February of 2018, the United States Department of Agriculture’s National Institute of
Food and Agriculture (USDA/NIFA) announced its continued support for K-12 agricultural
literacy programs. The department set aside grant money for universities and Extension
experiment stations, as well as organizations and individuals to conduct research about all facets
of agricultural literacy (National Institute of Food and Agriculture, 2018). The USDA/NIFA
grants are used to help students “gain a greater awareness of the role of agriculture in the
3

economy and society so they will become citizens who make wise decisions regarding
agricultural challenges and opportunities in the 21st century” (NIFA, 2018, para. 2). Moreover,
three decades later, since the National Research Council’s first call to action, the population still
fails to be literate in agriculture, confirming that there is still a need for research and
improvement (NRC, 1988).
Limitations
Limitations for this study include history, maturation, mortality, and selection. These are
variables which might affect the internal validity of the study (Campbell & Ross, 1968). Also,
this study was conducted using a small sample size (n = 63), so this cannot be generalized among
the entire population. Due to location and time, this study could not be duplicated in other school
systems. History is noted as the events that occur outside of the researchers control within the
population between the pretest and posttest that might account for a change in the results
(Campbell & Ross, 1968). Maturation refers to the passage of time within the population
resulting in a more mature student population, referring to a process rather than an event
(Campbell & Ross, 1968). Mortality is caused by students who move schools or drop out of the
study and selection is a limitation due to the whole population not being represented (Campbell
& Ross, 1968). Lastly, testing is considered a limitation for this study, this is due to the students
being exposed to the same test three different times throughout this study.
As an attempt to reduce the limitations, students were not selected on an individual basis
but through classroom placement. Students participated in this study through classroom lessons
pertaining to math, science, and social studies, causing mortality to be low. Also, using
nonrandomized control groups decreases threats to internal validity such as; regression, history,
pretesting, instrumentation, and maturation (Ary, et al., 2006).
4

Assumptions
The following assumptions were made prior to, and during, the completion of this study:
1) Participants answered all questions to the best of their knowledge on the assessment
instrument. 2) Participants participating in this study were representative of the general students’
population in the Starkville Oktibbeha School District 3) Teachers who chose to participate in
teaching the agricultural literacy lessons taught them in their entirety and how the lessons
instructed them to.
Definition of Terms
Agricultural Literacy, “can be defined as possessing knowledge and understanding of food and
fiber systems” (Frick et al., 1991, p. 52).
Agricultural Knowledge consists of an individual’s level on how much they know about
agricultural concepts
Experiential Learning is a learning experience where the learning space is multi-level and the
learning cycle is carried by action/reflection, and experience/abstraction. (Kolb & Kolb, 2008)
National Agricultural Literacy Outcomes, “outline critical benchmarks for agricultural literacy.
The National Agricultural Literacy Curriculum Matrix is the vehicle that can contextualize
academic content and provide educators with high quality, relevant, meaningful, and engaging
resources that lead to enduring understandings”(Spielmaker and Leising, 2013, p. 2).
National Agriculture in the Classroom (NAITC) program - Agriculture in the Classroom
programs are implemented by state-operated programs. National Agriculture in the Classroom
supports state programs by providing a network that seeks to improve agricultural literacy —
awareness, knowledge, and appreciation — among PreK-12 teachers and their students. The
mission of Agriculture in the Classroom is to "increase agricultural literacy through K-12
5

education." An agriculturally literate person is defined as "one who understands and can
communicate the source and value of agriculture as it affects quality of life." Agriculture in the
Classroom (AITC) programs seek to improve student achievement by applying authentic,
agricultural-based content as the context to teach core curriculum concepts in science, social
studies, language arts and nutrition. By encouraging teachers to embed agriculture into their
classroom, AITC cultivates an understanding and appreciation of the food and fiber system that
we all rely on every day. AITC is unique within the agricultural education community as the lead
organization to serve the full spectrum of K-12 formal education. (National Agriculture in the
Classroom, 2020, para. 1)
Mississippi Agriculture in the Classroom program Mississippi Ag in the Classroom is a schoolbased program helping students in grades K-12 acquire broader knowledge about agriculture and
how it affects their world. The program’s objective is to encourage educators to teach more about
food and fiber systems and the critical role of agriculture in our economy and society.
(Mississippi Farm Bureau Federation, 2018, para. 1)
Existing Agriculture in the Classroom curriculum this is the Ag in the Classroom curriculum that
is currently available through the Mississippi Ag in the Classroom program operated by the
Mississippi Farm Bureau Federation.
Revised Agriculture in the Classroom curriculum this is Ag in the Classroom curriculum that
was selected from the National Agriculture in the Classroom’s curriculum matrix and modified
to fit Mississippi’s College-and- Career readiness standards along with Mississippi commodities.
Mississippi College-and-Career Readiness Standards “Content standards outline the skills and
knowledge expected of students from grade to grade and subject to subject” (MDE, 2020, para.
1).
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Mississippi Commodities these are the 16 major commodities that the Mississippi Farm Bureau
Federation recognizes for the state of Mississippi. These include; aquaculture, beef, food grains,
cotton, dairy, equine, forage, forestry, honey, horticulture, peanuts, poultry, soybeans, sweet
potatoes, swine, and rice (Mississippi Farm Bureau Federation, 2018).
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CHAPTER II
REVIEW OF LITERATURE
This literature review focuses on defining agricultural literacy, and its importance.
Additionally, this literature review overviews past and current research being conducted about
agricultural literacy, along with emphasizing the importance between different levels of literacy.
Finally, this literature review outlines the current standing of the Mississippi Agriculture in the
classroom program, as well as teacher opinions on curriculum development.
Agricultural Literacy
When defining literacy, there are multiple definitions. In order to understand what it
means to be agriculturally literate, it has to first be defined in order to create a standard
understanding of what literacy is (Clemons et al., 2018). Defining literacy of any kind is
important because it allows us to have more conscientious conversations, appraise situations, and
make well informed decisions when approaching research and applications (Veerasamy, 2016).
Wesley and Lapp’s (2017) content area literacy definition states, “broad subject areas such as
science, technology, engineering, and mathematics, and include a person’s knowledge and
understanding of associated principles and practices and ability to read, write, and communicate
broadly” (p. 240), while Shanahan and Shanahan’s (2012) definition of disciplinary literacy
notes that it is, “an emphasis on the knowledge and abilities possessed by those who create,
communicate, and use knowledge within the disciplines” (para. 5). Possessing content area
literacy implies that a person has the foundation of being able to read and write well enough to
8

explore a subject more in depth to produce disciplinary literacy within themselves (Shanahan &
Shanahan, 2012). According to Shanahan and Shanahan’s (2008) Model of Literacy Progression,
literacy develops from basic skills to more complex and less generalizable skills. The three basic
levels are disciplinary literacy, intermediate, and basic literacy (Shanahan & Shanahan, 2012).
Intermediate and basic literacy are both part of content area literacy. Students can be both in
intermediate and disciplinary literacy together, due to the model not being a building progression
(Shanahan & Shanahan, 2012).
Clemons et al. (2018) argued these definitions by identifying the differences between
being literate in agricultural concepts and having literacy in those concepts. The argument was
whether or not a person is considered to have “agricultural literacy” if they can only read the
words and phrases associated with agricultural literacy rather than explain the concepts (Clemons
et al., 2018).
Researchers have been defining what it means to be agriculturally literate since the
National Research Council’s 1988 call to action. Frick et al. (1991) noted that agricultural
literacy “can be defined as possessing knowledge and understanding of food and fiber systems”
(p. 52). While the American Farm Bureau Foundation (2019a) describes being agriculturally
literate, as a person who understands “all of the industries and processes involved in the
production and delivery of food, fiber, and fuel that humans need to survive and thrive”
(American Farm Bureau Foundation, para. 1, 2019). Lastly, the National Research Council
(1988) proclaimed that “an agriculturally literate person would understand the food and fiber
system and this would include its history and its current economic, social, and environmental
significance to all Americans” (p.8). The National Agriculture in the Classroom programs (2014)
accepted the definition of being agricultural literate as someone who understands and can
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communicate the source and value of agriculture as it affects our quality of life. The National
Agriculture in the Classroom’s definition helped to shape and develop the National Agricultural
Literacy Outcomes (NALOs), and was also used as the definition for this study.
To follow these definitions and subject areas, Spielmaker and Leising (2013) created the
National Agricultural Literacy Outcomes (NALOs). These benchmarks outline the critical
aspects of agricultural knowledge that a person should possess an understanding of to be deemed
literate in agriculture. These outcomes should be seen as “the vehicle that can contextualize
academic content and provide educators with high quality, relevant, meaningful, and engaging
resources that lead to enduring understandings” (Spielmaker & Leising, 2013, para. 8). In April
2013, the National Agricultural Logic Model, consisting of the foundation for the NALOs,
(Spielmaker, Pastor & Stewardson, 2014) was developed by government officials, researchers,
and practitioners in agricultural education. The NALOs focus on five subject areas:
1) Agriculture and the environment
2) Plants and animals for food, fiber, & energy
3) Food, Health, and Lifestyle
4) Science, Technology, Engineering, & Math
5) Culture, Society, Economy, & Geography
To assess this need of agricultural literacy implementation, assessments of the
populations’ agricultural literacy have occurred in a variety of ways. However, Brandt (2016)
noted that there was no clear way to assess agricultural literacy. Due to this, the Longhurst
Murray Agricultural Literacy Instrument (LMALI) (APPENDIX A) was created and published
in 2019 to assess agricultural literacy levels in students in Kindergarten through fifth grade by
Utah State University (Brandt, 2016). The LMALI focuses on three different levels of
10

agricultural literacy, coinciding with Clemons et al. (2019) argument about literacy in general.
The three levels are having limited or developing agricultural exposure, functional agricultural
literacy, and practical and applicable agriculture proficiency, reflecting on what Clemons et al.
(2018) found. The different levels also reflect Shanahan and Shanahan’s (2008) Model of
Literacy Progression by starting with basic concepts and moving into more complex concepts.
A large majority of agricultural literacy efforts are focused in schools because according
to Brandt (2016) “agriculture isn’t a focus in most elementary or high school classrooms
throughout the nation” (p. 2). To go along with that, the National Research Council (1988)
stated, “agricultural education in U.S. high schools usually does not extend beyond the offering
of an agricultural education program [in a high school setting]” (p. 2), this is evidence that it is
not common to have agricultural education in elementary schools.
Elementary students get exposed to science, technology, engineering, and mathematical
concepts while in school, and these subjects can directly align with agricultural concepts (Brandt,
2016). In addition, Coenders,et al (2008) investigated what teachers wanted out of pre-developed
science related curriculum. The researchers found that the teachers wanted the students to be able
to affix newly exposed knowledge in a way that stimulated them in a familiar context through
hands-on interaction to make what they were learning in science more relatable (Coenders et al.,
2008).
Ricketts and Place (2005) found that students were more receptive to the material they
were learning if they could be hands-on and actively participating in the lesson they were
learning. All of the participants of Coenders et al., (2008) study also noted that there was an
insufficient amount of time for them to create new learning materials for their students. It can be
found that an increased teacher workload correlates with low job satisfaction, therefore making it
11

even more difficult for teachers to properly plan lesson implementation in their classroom
(Timperley & Robinson, 2000). Pense, Leising, & Portillo (2011) recognized that the National
Research Council (1988) determined that students in kindergarten through the twelfth grade
should be exposed to agricultural concepts in order to become literate in agriculture. Due to there
not being agricultural education programs in elementary schools and no set curriculum for
agricultural education in elementary schools, there is a need for the development and integration
of agricultural concepts to be used by teachers in elementary school settings.
When determining agricultural literacy levels, common methods and theories have been
used including the Delphi method, knowledge gap theory, and constructivist theoretical
perspectives. From 1988 to 2013, Kovar and Ball (2013) discovered that out of 49 agricultural
literacy-based studies, only 23 assessed agricultural literacy, while the remaining 26 evaluated
programs and assessed attitudes toward agriculture. Dale, Robinson, and Edwards (2017)
determined the difference between scores on an agricultural literacy survey through
demographics and colleges, while Hess and Trexler (2011) assessed elementary student
agricultural literacy by having them explain what, where, and how each part of a hamburger was
made, finding that the majority off the participants in both studies were not literate in agriculture.
Bradford (2016) found that through an agricultural literacy treatment, participants had
statistically significant increases in their agricultural knowledge, however, the majority of the
participants were illiterate in agriculture to begin with. These studies individually showcase the
many avenues and outcomes that researchers have found pertaining to agricultural literacy levels.
The studies that evaluated programs promoting agricultural literacy did so in several
different ways. Studies analyzing perceptions and attitudes about agriculture were analyzed
through media portrayals, exhibits, and the environment in which the population that was studied
12

lived in. Anderson et al., (2014) analyzed a program called the Summer Agriculture Institute
(SAI) in which Oregon State University and Oregon Farm Bureau created and facilitated.
Luckey, Murphrey, Cummins, and Edwards (2013) evaluated an exhibit called “AgVenture”
hosted by the Houston Livestock Show. Sandlin and Perez (2017) gave out a survey to adults at
an event called “Taste” which showcased locally grown food, asking them about the event. All
had varying results when evaluating if the programs achieved their objectives and outcomes
pertaining to influencing agricultural literacy levels and perception.
Determining and assessing perceptions and attitudes toward agriculture was another
prevalent piece of literature in agricultural literacy studies. Estes, Edgar, and Johnson (2015)
studied perceptions about the poultry industry in Arkansas. Pennisi, Lackey, Meendering, and
Brandle (2018) observed perceptions of a proposed demonstration farm. Rumble and Buck
(2013), Specht and Rutherford (2013), and Glaze, Edgar, Rhoades-Buck, and Rutherford (2013),
all used agricultural imagery to observe the perceptions and attitudes toward agriculture. The
outcomes of these studies were mixed with both positive and negative perceptions toward
agriculture.
Rodriguez, Lamm, Owens, and Thompson (2015) recommended there should be studies
conducted to determine if hands-on learning in gardening or the vegetable production process
has an impact on children’s vegetable consumption at home, factoring in understanding and
awareness. Clemons et al., (2018) noted there is a need for a study about how to bridge the gap
between being literate in agriculture and being agriculturally literate. Pennisi et al., (2018)
encourage and recommend Environmental Education Centers and Demonstration farms with the
support of the community. Rumble and Buck (2013) suggest studies should be done analyzing
the imagery and media portrayal consumers observe about agriculture. Through these results and
13

recommendations, it is evident that there is a need for research to be conducted to continuously
assess the population’s agricultural literacy levels.
Due to the majority of the citizens in the United States being illiterate in agriculture and
living in urban areas, the United States Department of Agriculture implemented the National
Agricultural in the Classroom program (NIFA/USDA, 2011). The National Agriculture in the
Classroom (NAITC) program is adopted and carried out individually by state programs (National
Agriculture in the Classroom, 2020). The (2019) NAITC program provides “a network that seeks
to improve agricultural literacy- awareness, knowledge, and appreciation- among PreK-12
teachers and their students” (para. 1). Currently, the Mississippi Agriculture in the Classroom
(MAITC) program is housed by the Mississippi Farm Bureau Federation (MFBF), whom
manages the state-wide MAITC curriculum and website. At the time of this study, the MAITC
program consists of two-day workshops provided to Mississippi teachers about agriculture, had
four lesson plans, and four activities available on the their website (Mississippi Farm Bureau
Federation, 2018). The MAITC (2019) program objective is “to encourage educators to teach
more about our food and fiber system and the critical role of agriculture to our economy and
society” (para. 1). The current MAITC curriculum had not identified objectives, NALOs, or
aligned with state standards.
According to the Urban and Rural Classifications as set forth by the United States
government, an urban area is considered to have 2,500 or more inhabitants (Urban and Rural
Classifications, 1949). Starkville, Mississippi, where this study was conducted, currently has a
growing population of 25,352 citizens (City-Data, 2020). It can be noted that 96% of those
individuals are considered to be urban residents, while the remaining four percent are rural (CityData, 2020). This can be evidence that most of the elementary students in this study do not have
14

an agricultural background. This study was meant to provide information to researchers to
conclude if aligning MAITC curriculum with objectives, state standards, and the NALOs would
promote more implementation of the program in classrooms across Mississippi, as well as
assessing agricultural literacy levels of elementary students who live in an urban area.
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Conceptual Framework
The conceptual framework for this study was based on Elliot’s (1999) agricultural
literacy framework model. This framework outlines the three main influences of a persons’
agricultural literacy level: personal characteristics, education, and participation in agricultural
activities. Elliot’s (1999) agricultural literacy framework states that these three categories of a
person’s life, influence their agricultural literacy levels.
Agricultural Literacy Framework
According to Elliot’s (1999) Agricultural Literacy Framework, as seen in Figure 1,
knowledge base of agriculture correlates with attitude and perception about agriculture.
Moreover, three things affect an individual’s knowledge and perception starting with education
(formal, non-formal, news), personal characteristics (gender, ethnicity, home location,
family/friends), and participation in agricultural activities such as: FFA, 4-H, plants, and animals
(Elliot, 1999).
Elliot (1999) also noted that education can be provided through both formal and nonformal settings, along with news and media avenues. Personal characteristics factor in
demographics and if the individual has experience living on a farm. Participation in agricultural
activities consist of being involved in an agriculturally related organization, or having direct
experience in raising animals or growing plants. Furthermore, Specht, McKim, and Rutherford
(2014) found that previous knowledge and agricultural literacy levels have an impact on an
individual’s perception of production agricultural and related imagery.
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Figure 1

Agricultural Literacy Framework (Elliot, 1999)

Summary
Many individuals in today’s population lack a basic understanding of agriculture. Being
agriculturally literate can help the population make well informed decisions when it comes to
food safety, environmental concerns, and food and fiber policy. Kovar and Ball (2013) noted that
technology in agriculture is evolving faster than ever before, therefore agricultural literacy levels
of the population should be assessed and addressed as a result of that. Elliot’s (1999)
Agricultural Literacy model has provided the framework for researching if an individual’s
personal characteristics, participation in agricultural activities, and education affect students’
agricultural literacy levels. Diffusing curriculum and lessons pertaining to agriculture can have
the potential of raising agricultural literacy levels in youths across the United States, while also
being able to reevaluate existing and outdated agricultural literacy programs and efforts.
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CHAPTER III
METHODOLOGY
Restatement of Problem
Research conducted over the last decade provides evidence that today’s society and
future generations should be literate in agriculture. However, Bellah et al., (2004) and Kovar and
Ball (2013) conclude that the majority of the population is agriculturally illiterate. Molloy (2016)
states that all citizens need to understand the economic, social, and environmental significance of
agriculture. Food production is the basis of all civilization. We need a well-educated public to
contribute to the success of a safe and affordable food system that will attempt to feed the
expected nine billion people in this world by 2050. Therefore, the purpose of this study is to
determine if revised and existing MAITC curriculum changes elementary students’ level of
agricultural literacy knowledge.
Restatement of Research Objectives
The purpose of this study is to determine if there is a statistically significant difference (p
< .05) in agricultural literacy of students enrolled in the fourth grade who have participated in
new Mississippi college-and-career readiness standards aligned MAITC curriculum compared
with existing MAITC curriculum. The specific research objectives were:
Objective 1: Describe the demographics and personal characteristics of the population and their
relationship with students’ agricultural literacy levels.
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Objective 2: Determine the agricultural knowledge (National Agricultural Literacy Outcome
standards) of Mississippi fourth grade students prior to and after exposure of an agricultural
literacy program.
Objective 3: Compare agricultural knowledge change (National Agricultural Literacy Outcome
standards) among Mississippi fourth grade students after treatment of new and existing Ag in the
Classroom curriculum.
Objective 4: Describe the perceptions of the new and existing Agriculture in the Classroom
curriculum among teachers.
Design of the Study
After IRB approval (IRB-19-244) (APPENDIX L), this study employed a mixed methods
design using a paired t-test, descriptive statistics, a MANOVA, and semi-structured interviews.
Mixed method research designs use both qualitative and quantitative data collection to paint a
more descriptive picture in the findings by analyzing and investigating both types of data,
comparatively, to draw conclusions and explain findings (Creswell, 2014).
Mixed methods research allows for comparing different perspectives and explanation of
quantitative data through qualitative data (Creswell, 2014). Two nonrandomized treatment
groups were used to compare with each other and a control group. Using a nonrandomized
control group decreases threats to internal validity such as; regression, history, pretesting,
instrumentation, and maturation (Ary, et al., 2006). Ary et al., (2006) also states that using a
pretest for these groups ensures that the groups are equivalent on the dependent variable. For this
study, all groups received a pre, post, and delayed posttest design, as shown in Table 1, and
teacher interviews were held with educators teaching the new AITC lessons.
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Table 1

Pretest, Posttest, Delayed Posttest Design

Pretest

Lesson

Lesson

Lesson

Posttest

1
2
3
O
X1
X2
X3
O1
Note. This is the order of the tests and lessons for the treatment groups.

Delayed
Posttest
O2

The data collection design for this study is an Explanatory Sequential Mixed Methods
design shown in Figure 2 (Creswell, 2014). Through this, quantitative data was collected through
a pretest, posttest and delayed posttest using the Longhurst Murray Agricultural Literacy
Instrument (LMALI K-5) (APPENDIX A). This was then used to formulate questions for the
teacher interviews that would act as the qualitative data collection portion of the design
(Cresswel, 2014).

Figure 2

Explanatory Sequential Design (Creswel, 2014)

Treatment
Due to Group 1 being the control group, they did not receive any type of treatment.
Group 2 received the existing agriculture in the classroom curriculum. This consists of three
lessons that the MAITC’s website already had available for teachers to use. Group 3 received the
revised agriculture in the classroom lessons. These are three lessons chosen from the National
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Agriculture in the Classrooms curriculum matrix and modified to fit the Mississippi College-andCareer readiness standards as well as pertain to commodities in Mississippi.
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Treatment: Existing
For the classrooms that received the existing lessons as a treatment, the teacher was
provided instructions on how to access three (3) different MAITC lessons that were 30-45
minutes each. I selected the lessons by similarity of the revised lessons, out of the eight lessons
and activities that the MAITC program had available online at the time of the study. The teachers
were asked to use and implement the lessons just as they would as if they were using and
accessing the material “in-real-life”. The existing lessons could be accessed through the MAITC
portal on the MFBF website. Teachers received all lesson supplies as well as copies of the
pretest, posttest, and delayed posttest prior to implementation. Teachers were given directions on
when to administer each test and a time frame to implement all three lessons.
Before the curriculum was implemented, each student in every participating classroom
received a pretest. After the pretests, the lessons were taught throughout an 8-week time span. It
was up to the teachers when to teach each of the lessons in the 2 months of the study. Posttests
were given immediately after all three lessons had been implemented to check immediate
knowledge gain. Two weeks later, delayed posttests were given to the students to check for
retention of the information presented throughout the term (Colosi & Dunifon, 2006).
Treatment: Revised
For the classrooms that received the revised lessons as a treatment, the teacher was
provided instructions on how to access three different NAITC lessons that were 45 minutes each.
I selected these lessons from the curriculum matrix from the NAITC program, aligned with
Mississippi College-and Career readiness standards, and made available online through the
MAITC website via password protection, at the time of the study. The teachers were asked to use
and implement the lessons just as they would as if they were using and accessing the material
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“in-real-life”. Teachers received all lesson supplies as well as copies of the pretest, posttest, and
delayed posttest prior to implementation. Teachers were given directions on when to administer
each test, and a time frame to implement all three lessons.
Before the curriculum was implemented, each student in every participating classroom
received a pretest. After the pretests, the lessons were taught throughout an 18-week semester.
Posttests were given immediately after all three lessons had been implemented to check
immediate knowledge change, and two weeks later, delayed posttests were given to the students
to check for retention of the information presented throughout the treatments.
Population and Sample
The population of the quantitative portion of the study were students enrolled in fourth
grade at Henderson Ward Stewart elementary school in the Starkville Oktibbeha School District.
Overall there were N = 62 students that participated in the study. Fourth grade was chosen for
participation in this study because the existing AITC curriculum in Mississippi catered to fourth
grade only with available lesson plans. These students were spilt into three different groups.
Group1 had 36 students (n = 36), while Group 2 had 17 students (n = 17)and Group 3 had 14
students (n = 14).
The treatment groups were as follows:
● Control (Group 1) – pretest, no treatment, posttest, and delayed posttest
● Treatment Group 1 (Group 2) – pretest, existing curriculum, posttest, and delayed
posttest teacher interview
● Treatment Group 2 (Group 3) – pretest, revised curriculum posttest, and delayed posttest,
teacher interview
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The population of the qualitative portion of the study were teachers who taught fourth
grade at Henderson Ward Stewart Elementary School in Starkville, Mississippi. Samples of this
population were selected through an inclusion criteria.
Inclusion criteria for the samples selected were:
1. Willing administration to allow for the study to take place.
2. Teachers willing to teach revised Ag in the Classroom curriculum.
3. Teachers willing to teach existing Ag in the Classroom curriculum.
4. Teachers willing to allow for interruptions into their classrooms for pre and post
testing.
Teachers were recruited through Mississippi State University’s College of Education due
to convenience. I contacted several superintendents across the state following recommendations
from the College of Education at Mississippi State University. After recruitment and retention of
a pool of teachers, all three groups were selected through random assignment. Each teacher was
then contacted, and provided the lessons. Creswell (2014) notes that because the entire
population is not represented, results cannot be generalized beyond this study due to the nature of
it only describing one group of teachers. Overall, six teachers (n = 6) participated in the study.
However Group 1’s teachers were not contacted for interviews. Group 2 had only one teacher (n
= 1) agree to an interview and Group 3 had both teachers (n = 2) agree to an interview. The
teacher interviewed who taught the existing curriculum was coded at T1, while the teachers that
taught the revised curriculum were coded as T2 and T3.
Instrumentation
The instruments used for the study were three existing lesson plans from Mississippi’s
Agriculture in the Classroom program, three lessons from the National Agriculture in the
24

Classroom program, augmented to include Mississippi agricultural products and aligned with
Mississippi College and Career readiness standards from the Mississippi Department of
Education (2018), and the Longhurst Murray Agricultural Literacy Instrument (LMALI K-5)
(APPENDIX A).
Curriculum
Curriculum for this study came from the current Mississippi Agriculture in the Classroom
program and the National Agriculture in the Classroom curriculum matrix.
Current Mississippi Agriculture in the Classroom Lesson Plans
At the time of the start of the study there were four lesson plans and four activities listed
on the Mississippi Agriculture in the Classrooms’ website, along with an order sheet for supplies
that specifically identified fourth grade as the intended audience for the lessons. Three of these
lessons were selected for teachers to teach (APPENDIX C-E). They included the following
topics: Soil, Potatoes, and Dairy. These lessons were selected to mimic those selected for the
revised lesson plans. The current lessons provided by the MAITC program include lesson
objectives, but do not include any alignment to Mississippi College-and-Career readiness
standards or the NALOs.
Soil
There were no indefinable objectives for the lesson “A Slice of Soil” (APPENDIX C).
The lesson included two paragraphs of background information about soil, a materials list, and
then procedure instructions. The lesson consisted of the teacher cutting an apple into four equal
parts and explaining for three of the slices represented the oceans of the world while the fourth
slice represented the land we have available. Then the fourth slice was cut down further to
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represent deserts, swamps, Antarctica, the Artic, and mountain regions, along with areas of the
world that are too rocky, wet, hot, or too poor for soils to grow crops and support humans. To
end the lesson, the students were able to share apples amongst themselves.
Potatoes
The objective for the lesson “Potato Fun” (APPENDIX D) was stated as “To gain
knowledge about potatoes” while the learner objective was “To name parts of a potato and
identify different kinds of potatoes”. This then was followed by a supply list, procedure, and
instructions. The instructions for this lesson plan were for the teacher to show five different
potato varieties to students, identify the parts, and the use the potatoes to paint with and make a
stamp. The review for the lesson was for the teacher to “review questions about the potato” and
the “show everyone’s completed stamp”.
Dairy
The dairy lesson “Ice Cream in an Instant” (APPENDIX E) did not include any
objectives. A materials list was followed by instructions and procedures on how students could
make ice cream in a plastic bag.
National Agriculture in the Classroom Lesson Plans
The National Agriculture in the Classroom program has a curriculum matrix of lesson
plans that are aligned with the National Agricultural Literacy Outcomes were used in this study.
From this curriculum matrix, three were chosen that aligned with the existing lessons to be
taught and then modified to fit Mississippi College-and-Career readiness standards as well as
agriculture in Mississippi. These lesson plans are aligned with the NALOs, but do not identify
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objectives. The research conducted in this study did this by conducting a constant comparative
coding method.
Coding
Through a document analysis the Mississippi Department of Education College-andCareer readiness standards (Mississippi Department of Education, 2018), and lessons in the
National Agriculture in the Classroom curriculum matrix were compared and aligned using a
coding system. State science, social studies, and mathematics standards were used in conjunction
with the agricultural literacy outcomes because Brandt, Forbes, and Keshwani (2017), believes
that teachers will mostly likely be able to teach agriscience subjects through their curriculum.
Ary et al., (2006) states that a document analysis “focuses on analyzing and interpreting
recorded material within its own context” (p. 32). Bowen (2009) states that the four reasons for a
document analysis is: 1) Documents provide context with data, 2) Information in the documents
can lead to important questions that need to be part of the study, 3) Documents provide
supplementary data, and 4) Documents allow a way of tracking development and change. The
documents analyzed were the lesson plans from the National Agricultural in the Classroom
program and the Mississippi College-and-Career Readiness Standards (Mississippi Department
of Education, 2018).
A constant comparative method of coding was used. First, a constant comparison of the
NAITC lessons and Mississippi Department of Education elementary College-and-Career
Readiness Standards for fourth grade (Mississippi Department of Education, 2018) were
examined and compared to outline the theoretical properties of each objective (Glaser, 1965).
Next, categories were integrated based on their purpose and alignment (Glaser, 1965). Then the
coding theory was delaminated, assessed, reintegrated, and finally theorized into set aligned
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categories and themes (Glaser, 1965). However, Morse (2015) notes “the researcher must be
responsible for the analysis, and the most familiar with the research agenda and relevant theories,
the researcher must be responsible for the research outcome” (p. 1215). Through coding and
document analysis, I was able to gain empirical knowledge and understanding about both state
science standards and National Agricultural Literacy Outcomes in order to align themes to
lessons from the National Agriculture in the Classroom curriculum matrix (Bowen, 2009). After
these themes and objectives were identified, lessons created by the NAITC program were aligned
and used for the study. Lessons were then reviewed by experts in agricultural education and
elementary education for content validity. The lessons were By-products, Soil, Commodities.
By-products
The by-products lesson (APPENDIX F) was meant to match the “Dairy” lesson. This
lesson was laid out as overview and purpose, educational standards, objectives, materials needed,
lesson set up, vocabulary, ag facts, background information for the teacher, and learning
procedures. The objectives for this lesson plan were 1) Analyze what farmers have to manage in
order to produce food and fiber, 2) Determine why farmers have to use science and inherited
traits for their cattle, 3) Determine where protein comes from, 4) Discuss what would happen if
farmers stop farming, 5) Discuss why people eat different foods around the world (Table 2). To
start the lesson, students completed a K-W-L chart (What the students knew about the topic,
what the students wanted to know about the topic, and then at the end of the lesson, what
students learned about the topic.) Students were then separated into groups and given two sets of
cards. The students had to solve mathematical equations that were aligned with their state
standards in order to then match up the cards. Once the cards were matched, together they
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created a statement about either beef or dairy. The students ended the lesson by having a
discussion and completing a reflection sheet.
Table 2

Breakdown of revised By-product lesson

Title
By-Products

Lesson Objectives
•

•

•

•

•

Standards
L.4.2.2

Students will
analyze what
farmers manage in
order to produce
food and fiber
Students will
determine why
farmers have to use
science and inherited
traits for their cows
Students will
determine where
protein comes from
Students will discuss
what would happen
if farmers stop
farming

4.NF.3 b

4.NF.3 c

NALOs
T1.3-5 e Recognize
the natural resources
used in agricultural
practices to produce
food, feed, clothing,
landscaping plants,
and fuel (e.g. soil,
water, air, plants,
animals, and
minerals).
T2. 3-5 d Provide
examples of specific
ways farmers/ranchers
meet the needs of
animals.

Students will discuss
why people eat
different foods
around the world.

Note. Standards are listed as abbreviated 2018 Mississippi College-and-Career readiness
standards.
Soil
The soil lesson (APPENDIX G) was meant to match the “A Slice of Soil” lesson. This
lesson was laid out as overview and purpose, educational standards, objectives, materials needed,
lesson set up, vocabulary, ag facts, background information for the teacher, and learning
procedures. The objectives for this lesson plan were 1. Analyze the components of soil, 2.
Determine the silt, sand, and clay of the soils in the student’s surrounding areas, 3. Discuss the
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resources needed to grow food and fiber, and 4. Examine why crop rotation is important to
farmers (Table 3). In this lesson, students experimented with three different soil particles from
their surrounding area. The students conducted a mason jar test to determine how much of each
soil particles (sand, silt, clay) was prevalent in their sample. The students then measured and
documented their findings. The lesson was followed up with a student reflection sheet.
Table 3

Breakdown of revised Soil lesson

Title

Lesson Objectives
Standards
NALOs
Soil
•
Students will
L.4.2.1
T1.3-5 e Recognize
analyze the
the natural resources
components of
used in agricultural
4.MD.1
soil
practices to produce
• Students will
food, feed, clothing,
determine the silt,
landscaping plants,
sand, and clay of
and fuel (e.g. soil,
soils in the
water, air, plants,
student’s
animals, and
surrounding areas
minerals).
• Students will
discuss the
T2.3-5 e Understand
resources needed
the concept of specific
to grow food and
ways farmers/ranchers
fiber
care for soil, water,
Students will
plants, and animals.
examine why crop
rotation is important
to farmers
Note. Standards are listed as abbreviated 2018 Mississippi College-and-Career readiness
standards.
Commodities
The commodities lesson (APPENDIX H) was meant to match the “Potato Fun” lesson.
This lesson was laid out as overview and purpose, educational standards, objectives, materials
needed, lesson set up, vocabulary, ag facts, background information for the teacher, and learning
procedures. The objectives for this lesson plan were 1) Determine where different commodities
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come from and why, 2) Explain what commodities grow in Mississippi, 3) Determine where
food comes from in the winter, and 4) Discuss the cost of food (Table 4). This lesson consisted
of students identifying on a map of the United States, as well as map of Mississippi where certain
types of commodities, including potatoes, come from along with reading and researching about
six different types of commodities including; beef, potatoes, apples, corn, dairy, and citrus. The
lesson was then followed up with a reflection sheet for the students.
Table 4

Breakdown of revised Soil lesson

Title
Commodities

Lesson Objectives
• Students will
analyze where
different
commodities
come from and
why
• Students explain
what commodities
grow in
Mississippi
• Students will
investigate where
food comes from
in the winter
• Students will
discuss the cost of
food

Standards
L.4.2
G.4.1
G.4.2.

NALOs
T1.3-5 e Recognize
the natural resources
used in agricultural
practices to produce
food, feed, clothing,
landscaping plants,
and fuel (e.g. soil,
water, air, plants,
animals, and
minerals).

Note. Standards are listed as abbreviated 2018 Mississippi College-and-Career readiness
standards.
Assessment Instrument
The LMALI (APPENDIX A) K-5 assessment instrument was used for the pretest,
posttest and delayed posttests for all three groups. This instrument is an evidence-centered
assessment design based on the National Agricultural Literacy Outcomes (NALOs) developed
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through the University Nebraska-Lincoln (2016). This instrument measures three proficiency
levels:
1.) Limited or developing agricultural exposure
2.) Functional agricultural literacy
3.) Practical and applicable agriculture proficiency
A modified Delphi Technique was used having a Teacher Advisory Committee cultivate
assessment questions which were then validated by a sample spanning across seven states. This
instrument was pilot tested through 400 students in the study and was followed up by student
interviews (Brandt et al., 2017). The instrument consists of 15 questions consisting of multiple
choice, matching, and true/false questions.
Reliability and validity of the scores on the test can only be measured when students have
taken and responded to all 15 questions (Brandt, 2016). Partial credit can only be evaluated in
order to assess classroom instruction (Brandt, 2016). Cronbach’s alpha coefficients were not
calculated due to the fact that the instrument was developed using exploratory factor analyses
(EFA), a confirmatory factor analysis (CFA), and a discriminant analysis (DA) to determine the
validity of the proficiency levels of agricultural literacy. The reliability measures were grounded
in the Delphi method using the National Agricultural Literacy Outcomes” (D. Spielmaker,
Personal Communication, January 1st, 2020).
Prior to administration of the instrument, I conducted a Cronbach’s Alpha to measure
instrument reliability. The Cronbach’s Alpha score for the instrument for this study was .651.
According to Fields (2013), a Cronbach’s Alpha value of .7 to .8 is an acceptable value.
However Nunnally (1978), states that early in research, values as low as .5 are a suitable.

32

At the beginning of the delayed posttest, I included eight questions for the students to
answer about their personal characteristics, relating to agriculture. They were asked the
following; 1) Are you a member of the 4-H club?, 2) Do you live on a farm?, 3) Do you have any
family members who live on a farm?, 4) Do you or your family ever grow a garden?, 5) Do you
or your family ever raise animals for food such as chickens, cows, or pigs?, 6) Does your family
watch the news?, 7) Have you ever grown any kind of plant at school?, and 8) Have you ever
raised any kind of animal at school?. Percentages and frequencies were calculated on if; students
were members of the 4-H organization, students lived on a farm, if they had relatives that lived
on a farm, had raised any type of plant or animal for food, if they or their family watched the
news, or had ever grown any kind of plant or animal at school.
Interview Protocol
Teachers were emailed two weeks after the delayed posttests were collected to set up a
time to be interviewed (APPENDIX Q). Interview questions were developed and check for
content validity. Once teachers responded with an interview confirmation, they were then sent
the interview questions to review (APPENDIX P). Before the interview began, teachers signed a
consent form (APPENDIX O).
Data Collection
Before the study was conducted, the Office of Research Compliance granted IRB
approval for research to be conducted with human subjects and approval of the instruments used
in this study. Letters were provided to superintendents, principals, and then teachers explaining
the study (APPENDIX I). Permission from all three groups and the teachers to participate in the
study had to be granted before IRB completion (APPENDIX J-L). After permission and approval
from the IRB and the administrators, I traveled to the participating school in late summer before
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data was collected. Prior to administering any assessments or materials to the students and
interviewing the teachers, I provided both students and teachers with consent forms and students
with assent forms to be signed.
After consent from students’ guardians (APPENDIX M), student assent (APPENDIX N),
and teacher consent (APPENDIX O) forms were returned, students were given a unique
identification number and pretests were distributed. Starting in September 2019, lessons were
taught as outlined in the cooperating teacher’s schedule. After the delayed posttests were
administered, teachers were contacted to set up interviews. Teachers were interviewed in the two
weeks that followed the distribution of the delayed posttest.
Teacher Interviews
Semi-structured interviews were held with the teachers in the study to obtain information
on their beliefs, opinions, and feelings about the old and new MAITC lessons (Ary et al., 2006).
After the MAITC lessons were taught to both test groups, pretests, posttest, and delayed posttests
were taken, data was interpreted to formulate research questions about the teacher’s attitudes and
opinions about the new lessons. These interviews were partially structured and each teacher was
asked the same set of questions, but the interviewer modified the format of the questions to fit
the teacher’s answers (Ary et al, 2006). To ensure that questions were not double-barreled, prior
to the interviews, questions were reviewed by an expert in agricultural education (Litwak, 1956).
During the interviews, notes were taken for transcription and data analysis. Through this
method of triangulation, validity and reliability of the data collected was increased (Fraenkel,
Wallen, & Hyun, 2015). Additionally, this method provides a much more detailed account of an
individual’s experiences than they would have provided through structured interview questions
(Lune & Berg, 2017).
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Group 1
Group one served as the designated control group, and therefore did not receive any
experimental treatment. Group 1 received the pretest on September 30th, 2019 and was given the
posttest and attitude instrument on November 7th, 2019. Two weeks after the posttest, students
received the delayed posttest on November 21st, 2019. These assessments were conducted during
regular class time. 37 students received the pretest, 36 received the posttest, and 37 received the
delayed posttest. A total of 37 students were in Group 1.
Group 2
Group two was the designated group that received the existing MAITC lessons. Lessons
were taught in pre-existing classroom populations. Each lesson lasted 45 minutes. Group 2
received the pretest on September 30th, 2019 and was given the posttest on November 7th, 2019.
Two weeks after the posttest, students received the delayed posttest on November 21st, 2019.
These assessments were conducted during regular class time. In Group 2, 20 students received
the pretest, 17 received the posttest, and 18 received the delayed posttest. A total of 20 students
were in Group 2. Teacher Interviews were conducted on December 10th, 2019.
Group 3
Group three was also a designated treatment group. New MAITC lessons were taught and
these were based on lessons from the National Agriculture in the Classroom program. Lessons
were taught in pre-existing classroom populations. Each lesson lasted 45 minutes. Group 2
received the pretest on September 30th, 2019 and was given the posttest on November 7th, 2019.
Two weeks after the posttest, students received the delayed posttest on November 21st, 2019.
These assessments were conducted during regular class time. In Group 3, 22 students received
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the pretest, 16 received the posttest, and 16 received the delayed posttest. A total of 22 students
were in Group 3. Teacher Interviews were conducted on December 4th, 2019.
Data Analysis (Quantitative)
Data were entered into Microsoft Excel spreadsheets and transferred into The Statistical
Package for the Social Sciences (SPSS). Students who did not take all three tests (pretest,
posttest, delayed posttest) were removed from data analysis. Student answered questions from
the knowledge instrument were coded as 1 for correct and 0 for incorrect. Knowledge questions
that students chose not to answer were coded as a 0.
Objective one collected data on the participant’s personal characteristics that described
the relationship between those and the population’s agricultural literacy levels. This was
conducted through a multivariate analysis of variance (MANOVA) to predict if the factors that
Elliot (1999) identified had a statistically significant impact on the student’s agricultural literacy
levels.
Objective two aimed to determine the agricultural knowledge (National Agricultural
Literacy Outcome standards) change in Mississippi fourth grade students. According to the
LMALI scoring guide, if the score on the instrument is < 50% then the student is considered to
have exposure knowledge of agriculture, if the score on the instrument it > or equal to 50% then
the student is considered to be factually literate about agriculture, and if the score is > or equal to
80% then the student is considered to be applicably proficient in agricultural literacy. To
determine if the students were literate in agriculture prior to any type of exposure or treatment,
pre-test scores from students were calculated by percentages taking the amount of correct
answers the student scored on the assessment instrument and dividing it by 15 (the total amount
of questions on the instrument).
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Objective three assesses agricultural knowledge (National Agricultural Literacy Outcome
standards) change among Mississippi fourth grade students prior to and after treatment of new
and existing AITC curriculum. As determined by the 15 question assessment instrument based
on results from the pre and posttests, scores were calculated and recorded as percentages out of
100 by dividing correct answers by 15 (the total number of questions on the instrument).
Standard deviations and means were calculated for the overall pretests and posttests. A paired ttest compared the means of the pretest, posttest, and delayed posttest scores of all three groups
and the mean difference was reported. Assumptions for a paired t-test are that the dependent
variable must be continuous, the observations are independent of one another, the dependent
variable should be approximately normally distributed, and the dependent variable should not
contain any outliers (Statistic Solutions, 2020). Assumptions were not checked due the small
sample size, and insignificant P-value (p < .05) (Statistic Solutions, 2020).
After a paired t-test was conducted that included all questions from the LMALI, I decided
to select the questions that pertained to the specific NALOs addressed in the revised lessons.
Questions 2, 6, 8, 9, and 13 were determined to be questions specifically addressed by the
revised lessons. After individual means were calculated, paired t-tests were conducted comparing
the pretest/posttest, pretest/delayed posttest, and posttest/delayed posttest of all three groups.
Data Analysis (Qualitative)
Objective four described the perceptions of the new and existing AITC curriculum among
teachers. To do this, interviews were conducted amongst the teachers participating in the study. I
conducted these at the participating school. Interviews were recorded and transcribed verbatim in
Google Docs via transcription software Express Scribe. I then coded the responses via pattern
into themes. This was done by contrasting and comparing the data collected from the interviews
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until a theme through a pattern of thought emerged through a constant comparative method
(Frankel, Wallen & Hyun, 2015).
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CHAPTER IV
RESULTS & DISCUSSION
In an attempt to analyze the agricultural literacy levels and what personal characteristics
had a relationship with agricultural literacy levels in this study, four objectives were established.
Objective one was to describe the demographics of the sample size while analyzing the personal
characteristics that Elliot (1999) outlines as having a relationship with agricultural literacy levels.
Objective two was to determine the agricultural knowledge (National Agricultural Literacy
Outcome standards) of Mississippi fourth grade students prior to and after exposure of an
agricultural literacy program. To do this pretest, posttest, and delayed posttest scores were
compared within groups to determine if there was a positive or negative change in agricultural
literacy test scores. Objective three was to compare agricultural knowledge change (National
Agricultural Literacy Outcome standards) among Mississippi fourth grade students prior to and
after treatment of new and existing Ag in the Classroom curriculum. Pretest, posttest, and
delayed posttest scores of all three groups were compared for objective three. Due to the
statistical insignificance of the difference between the test score means, I isolated questions #2,
#6, #8, #9, and #13 since those question objectives dealt directly with the NALOs covered in the
revised lessons. Objective four was to describe the experiences of teaching the new and existing
Ag in the Classroom curriculum among teachers. For this objective, qualitative data was
obtained via open-ended interviews with Group 2 and Group 3 teachers.
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Objective One Results
Objective one was to describe the demographics and personal characteristics of the
population and their relationship with the students’ agricultural literacy levels. In total 63
students (N = 63) were able to complete the pretest, posttest, and delayed posttest. 0% (n = 0) of
the students identified that they were a member or participated in the 4-H organization. 1.6% (n
= 1) of students out of all three groups identified that they lived on a farm, while 25% (n = 16)
students reported that they had family members who lived on farms. 71% (n = 45) students
reported that they and their family had grown a garden, only 33% (n = 21) reported to have
raised an animal such as a chicken, cow, or pig for food. 74% (n = 47) of students reported that
their family watched the news. 63% (n = 40) students reported that they had grown a plant while
at school, while 41% (n = 26) of students had reported to raising an animal at school. Due to the
rules of the school district pertaining to keeping the identity of the students anonymous, primary
demographic data was not collected by the researcher, however a secondary data source was
used to survey the demographics of the population (National Center for Educational Statistics,
2020) (Table 5).
Table 5

Overall Demographics of School Wide Population
Variable

Category
Count
Female
581
Gender
Male
587
nd
2
394
Student #
3rd
361
th
4
397
Caucasian
321
African-American
790
Ethnicity
Hispanic
12
Other
44
Note: Data from the National Center for Educational Statistics (2020)
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There was not an overall statistical significance showcasing the relationship between
personal characteristics and agricultural literacy means (Table 6). However, it can be seen that if
students had family members that lives on a farm, their means were higher. Table 6 showcases
that mean differences if students indicated yes to the survey item.
Table 6

Agricultural Literacy Factorial MANOVA
Item
n
Is a member of 4-H
0
Lives on a farm
1
Has family members
16
that live on a farm
Grows a garden
45
Raises animals for
21
food such as
chickens, cows, and
pigs
Family watches the
47
news
Has grown a plant at
40
school
Has raised an animal
26
at school
Note. - represents missing data

Pretest
M

Posttest
M

Delayed Post test
M

47.00
52.50

47.00
56.19

47.00
59.62

47.16
44.14

49.98
48.57

50.56
50.90

44.72

47.40

45.40

47.70

50.00

47.20

49.23

51.23

51.62

Objective Two Results
Objective two was to determine the agricultural knowledge (National Agricultural
Literacy Outcome standards) of Mississippi fourth grade students prior to and after exposure of
an agricultural literacy program. The 15 question instrument was scored on a 100 point scale.
Students that scored ≥ 80 % were placed in the Applicable Proficiency category, while students
that scored ≥ 50 % were placed in the Factual Literacy category, and students who scored < 50
% were placed in the Exposure category (Table 7). Due to the statistical insignificance (p < .05)
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of the difference between the test score means, I isolated questions #2, #6, #8, #9, and #13 since
those question objectives dealt with the NALOs covered in the revised and existing lessons.
Table 7

Classification of Knowledge Based on Range of Scores

Score
Classification
100 ≥ 80 %
Applicable Proficiency
79 ≥ 50 %
Factual Literacy
< 50 %
Exposure
Note. Range of scores as indicated by the scoring guide for the LMALI.
Group 1, Group 2, Group 3 Scores
Thirty-two students (N = 32) were able to complete the pretest in Group 1. Group 1
student’s scores on the pre-test ranged from 13% to 87%. Only 3.1% (n = 1) students scored
greater than or equal to 80 % placing them as having applicable proficiency in agricultural
knowledge. 38% (n = 12) students scored greater than or equal to 50% placing them as having
factual literacy about agricultural knowledge, and a large majority (59%, n = 19) students scored
50% or below, placing them as having exposure to agricultural knowledge. On average, group 1
showed very low agricultural knowledge (M = 45.41, SD = 18.40) (Table 8) on the pretest.
For Group 1, posttest scores ranged from 0% to 87%. A portion of students (3%, n = 1)
scored in the Applicable Proficiency category while 38% (n = 12) scored in the Factual Literacy
category. The remaining 59% (n =19) of the students scored in the Exposure category. On
average, Group 1 showed little agricultural knowledge (M = 44.63, SD = 20.82) on the posttest
(Table 8).
Group 1 did not have an agricultural literacy treatment, delayed posttest scores ranged
from 7% to 80%. None of the students (0%, n = 0) scored in the Applicable Proficiency category
while 38% (n = 12) scored in the Factual Literacy category. The remaining 63% (n = 20) of the
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students scored in the Exposure category. On average, Group 1 showed very low agricultural
knowledge (M = 42.13, SD = 20.05) (Table 8) on the delayed posttest.
Seventeen students (N= 17) were able to complete the pre-test in Group 2. Group 2
students’ scores on the pretest ranged from 13% to 93%. % (n = 17). 12% (n= 2) of students in
Group 2 scored in the applicable proficiency range, while 24% (n = 4) scored in the factual
literacy range, and the majority of students (65%, n = 11) scored below 50% placing them in the
exposure range of agricultural knowledge. On average, Group 2 show very low levels of
knowledge about agriculture (M = 46.24, SD = 24.90) (Table 8) on the pretest.
After the agricultural literacy program treatment for Group 2, posttest scores ranged from
20% to 93%. A portion of students (18%, n = 3) scored in the Applicable Proficiency category
while 35% (n = 6) scored in the Factual Literacy category. The remaining 47% (n = 8) of the
students scored in the Exposure category. On average, Group 2 showed very low agricultural
knowledge (M = 56.88, SD = 20.70) (Table 8) on the posttest.
After the agricultural literacy program treatment for Group 2, delayed posttest scores
ranged from 27% to 100%. A portion of students (12%, n =2) scored in the Applicable
Proficiency category while the 47% (n =8) scored in the Factual Literacy category. The
remaining 41% (n = 7) of the students scored in the Exposure category. On average, Group 1
showed very low agricultural knowledge (M = 57.71, SD = 20.60) (Table 8) on the delayed
posttest.
Fourteen students (N= 14) were able to complete the pretest in Group 3. Group 3
students’ scores on the pretest ranged from 27% to 87%. Seven percent (n = 1) students scored
an 80% or higher on the pretest, placing them in the applicable proficiency category, while 21%
(n = 3) scored between 80% and 50% on the pretest placing them in the factual literacy category,
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and 50% (71%, n = 10) students scored below 50% on the pretest, placing them in the exposure
to agricultural knowledge category. On average, Group 3 showed very low levels of agricultural
knowledge on the pretest (M = 43.43, SD = 19.06) (Table 8).
After the agricultural literacy program treatment for Group 3, posttest scores ranged from
13% to 87%. A portion of students (7%, n = 1) scored in the Applicable Proficiency category
while 21% (n = 3) scored in the Factual Literacy category. The remaining 71 % (n = 10) of the
students scored in the Exposure category. On average, Group 3 showed very low agricultural
knowledge (M = 48.93, SD = 24.50) (Table 8) on the posttest.
After the agricultural literacy program treatment for Group 3, delayed posttest scores
ranged from 13% to 100%. A portion of students (7%, n =1) scored in the Applicable Proficiency
category while 50% (n = 7) scored in the Factual Literacy category. The remaining 43% (n = 6)
of the students scored in the Exposure category. On average, Group 3 showed very low
agricultural knowledge (M = 50.93, SD = 23.15) (Table 8) on the delayed posttest.
Table 8

Classification of Knowledge Based on Range of Scores

Student Test Scores from the Pretest, Posttest, and Delayed Posttest (n = 62)
Pre-test (%)
Post-test (%)
Delayed Post-test (%)
Groups
M
SD
M
SD
M
SD
Control (Group 45.41
18.39
44.63
20.82
42.13
20.54
1)
Existing
46.24
24.86
56.88
20.70
57.71
20.06
(Group 2)
Revised (Group 43.43
19.06
48.93
24.50
50.93
23.15
3)
Note: Mean values for all 15 questions
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Revised group means
32 students (N = 32) were able to complete the pretest in Group 1. Group 1 student’s
scores on the pre-test ranged from 13% to 87%. On average, Group 1 showed very low overall
agricultural knowledge on the pretest, as well as for the revised questions (M = 40.00, SD =
29.18) (Table 9).
For Group 1, posttest scores ranged from 0% to 87%. On average, Group 1 showed very
low overall agricultural knowledge on the posttest, as well as for the revised questions (M =
38.12, SD = 27.05) (Table 9).
Group 1 did not have an agricultural literacy treatment, delayed posttest scores ranged
from 7% to 8. On average, Group 1 showed very low overall agricultural knowledge on the
delayed posttest, as well as for the revised questions (M = 38.12, SD = 26.08) (Table 9).
Seventeen students (N= 17) were able to complete the pre-test in Group 2. Group 2
students’ scores on the pretest ranged from 13% to 93%. % (n = 17). On average, Group 2
showed overall very low levels of knowledge about agriculture on the pretest, as well as for the
revised questions (M = 45.88, SD = 28.08) (Table 9).
After the agricultural literacy program treatment for Group 2, posttest scores ranged from
20% to 93%. On average, Group 2 showed very low overall agricultural on the posttest, as well
as for the revised questions (M = 51.76, SD = 24.56) (Table 9).
After the agricultural literacy program treatment for Group 2, delayed posttest scores
ranged from 27% to 100%. On average, Group 2 showed very low overall agricultural
knowledge on the delayed posttest, as well as for the revised questions (M = 51.76, SD = 25.56)
(Table 9).
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14 students (N= 14) were able to complete the pretest in Group 3. Group 3 students’
scores on the pretest ranged from 27% to 87%. On average, Group 3 showed very low overall
levels of agricultural knowledge as well as for the revised questions (M = 32.86, SD = 25.55)
(Table 9).
After the agricultural literacy program treatment for Group 3, posttest scores ranged from
13% to 87%. On average, Group 3 showed very low overall agricultural knowledge (on the
posttest, as well as for the revised questions (M = 42.86, SD = 23.35) (Table 9).
After the agricultural literacy program treatment for Group 3, delayed posttest scores
ranged from 13% to 100%. On average, Group 3 showed very low overall agricultural
knowledge on the delayed posttest, as well as for the revised questions (M = 45.71, SD = 27.66)
(Table 9).
Table 9

Classification of Knowledge Based on Range of Scores

Student Test Scores from the Pretest, Posttest, and Delayed Posttest (n = 62)
Pre-test (%)
Post-test (%)
Delayed Post-test (%)
Groups
M
SD
M
SD
M
SD
Control (Group 40.00
29.18
38.12
27.05
38.12
26.08
1)
Existing
45.88
28.08
51.76
24.55
51.76
24.55
(Group 2)
Revised (Group 32.86
25.55
42.86
23.35
45.17
27.66
3)
Note: Mean values for questions 2, 6, 8, 9, 13.

Objective Three Results
Objective three of this study was to compare agricultural knowledge change (National
Agricultural Literacy Outcome standards) among Mississippi fourth grade students after
treatment of new and existing Ag in the Classroom curriculum. Due to the statistical
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insignificance of the difference of means between the groups (p < .05), the researcher isolated
questions #2, #6, #8, #9, and #13 since these questions specifically covered the objectives of the
NALOs addressed in the revised lessons.
For the pretest the mean difference between Group 1 (control) and Group 2 (existing) was
MD = -.83 while the mean difference between Group 1 (control) and Group 3 (revised) was MD
= 1.98. In the existing group (Group 2) the mean difference compared to Group 1 (control) was
MD = .83 and between Group 3 (revised) was MD = 2.81. Revised (Group 3) – Control (Group
1) = MD = -1.98 and the mean difference between Group 3 (Revised) and Group 2 (Existing)
was MD = -2.81 (Table 10).
Table 10

Multiple Comparisons of Agricultural Knowledge (Pre-tests) Means by Group

Dependent Variable

Group

Treatment Group
Existing
Revised
Control
Revised
Control
Existing

Control
Pre-Test Scores

Existing
Revised

Mean
Difference
-.83
1.98
.83
2.81
- 1.98
- 2.81

Note. Mean differences for Pretests.

For the posttest the mean difference between Group 1 (control) and Group 2 (existing)
was MD = -12.25, while the mean difference between Group 1 (control) and Group 3 (revised)
was MD = -4.30. In the existing group (Group 2) the mean difference compared to Group 1
(control) was MD = 12.25, and between Group 3 (revised) was MD = 7.95. Revised (Group 3) –
Control (Group 1) = MD = 4.30 and the mean difference between Group 3 (Revised) and Group
2 (Existing) was MD = -7.95 (Table 11).
47

Table 11

Multiple Comparisons of Agricultural Knowledge (Post-Tests) Means by Group

Dependent Variable

Group

Treatment Group
Existing
Revised
Control
Revised
Control
Existing

Control
Post-Test Scores

Existing
Revised

Mean
Difference
-12.25
-4.30
12.25
7.95
4.30
-7.95

Note. Mean differences for Post-tests.

For the delayed posttest the mean difference between Group 1 (control) and Group 2
(existing) was MD = -15.58, while the mean difference between Group 1 (control) and Group 3
(revised) was MD = -8.80. In the existing group (Group 2) the mean difference compared to
Group 1 (control) was MD = 15.58, and between Group 3 (revised) was MD = 6.78. Revised
(Group 3) – Control (Group 1) = MD = 8.80 and the mean difference between Group 3 (Revised)
and Group 2 (Existing) was MD = -6.78 (Table 12).
Table 12

Multiple Comparisons of Agricultural Knowledge (Delayed Post-Tests) Means by
Group

Dependent Variable

Group

Treatment Group
Existing
Revised
Control
Revised
Control
Existing

Control
Delayed Post-Test Existing
Scores
Revised
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Mean
Difference
-15.58
-8.80
15.58
6.78
8.80
-6.78

Revised group means compared #2, #6, #8, #9, and #13
For the revised pretests the mean difference between Group 1 (control) and Group 2
(existing) was MD = -5.88, while the mean difference between Group 1 (control) and Group 3
(revised) was MD = 7.14. In the existing group (Group 2) the mean difference compared to
Group 1 (control) was MD = 5.88, and between Group 3 (revised) was MD = 13.02 .Revised
(Group 3) – Control (Group 1) = MD = -7.14 and the mean difference between Group 3
(Revised) and Group 2 (Existing) was MD = -13.02 (Table 13).
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Table 13

Multiple Comparisons of Agricultural Knowledge (Pre-tests) Means by Group:
Revised

Dependent Variable

Group

Treatment Group
Existing
Revised
Control
Revised
Control
Existing

Control
Pre-Test Scores

Existing
Revised

Mean
Difference
-5.88
7.14
5.88
13.02
-7.14
-13.02

For the revised posttest the mean difference between Group 1 (control) and Group 2
(existing) was MD = -13.64, while the mean difference between Group 1 (control) and Group 3
(revised) was MD = -4.74. In the existing group (Group 2) the mean difference compared to
Group 1 (control) was MD = 13.64, and between Group 3 (revised) was MD =8.90. Revised
(Group 3) – Control (Group 1) = MD = 4.74 and the mean difference between Group 3 (Revised)
and Group 2 (Existing) was MD = -8.90 (Table 14).
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Table 14

Multiple Comparisons of Agricultural Knowledge (Post-Tests) Means by Group:
Revised

Dependent Variable

Group

Treatment Group
Existing
Revised
Control
Revised
Control
Existing

Control
Post-Test Scores

Existing
Revised

Mean
Difference
-13.64
-4.74
13.64
8.90
4.74
-8.90

For the revised delayed posttest the mean difference between Group 1 (control) and
Group 2 (existing) was MD = -13.64, while the mean difference between Group 1 (control) and
Group 3 (revised) was MD = -7.59. In the existing group (Group 2) the mean difference
compared to Group 1 (control) was MD = 13.64, and between Group 3 (revised) was MD = 6.05
.Revised (Group 3) – Control (Group 1) = MD = 7.59 and the mean difference between Group 3
(Revised) and Group 2 (Existing) was MD = -6.05 (Table 15).

Table 15

Multiple Comparisons of Agricultural Knowledge ( Delayed Post-Tests) Means by
Group: Revised

Dependent Variable

Group

Treatment Group
Control
Existing
Revised
Delayed Post-Test Existing
Control
Scores
Revised
Revised
Control
Existing
Note. Mean differences for Delayed Post-tests.
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Mean
Difference
-13.64
-7.59
13.64
6.05
7.59
-6.05

Objective Four Results
Objective four was to describe the experiences of teaching the new and existing Ag in the
Classroom curriculum among teachers. Three teachers were interviewed and coded as T1, T2,
and T3. T1 taught the existing curriculum while T2 and T3 taught the revised curriculum. There
were 14 interview questions asked to both sets of teachers (Table 16).
Table 16

Interview Questions for Participating teachers in Groups 2 & 3
1. Do you currently incorporate Mississippi agriculture into your daily
lesson plans? Why or why not?
2. Did the students enjoy learning about agriculture?
3. Did you enjoy teaching the lessons?
4. If yes, why?
5. If no, why?
6. Were the lessons easy to use? What made them easy/hard to use?
7. In your opinion, what is the best feature of these lesson plans?
8. Was there something that the lessons were missing that would have made
them easier to use?
9. Was there something additional that the lessons had that was not needed?
10. Were you confident teaching this material? Why or why not?
11. What would have made you more confident in your ability to teach?
12. What are some recommended changes about the curriculum that you
would suggest?
13. Do you plan to continue to use Mississippi Ag in the Classroom lessons
in the future?
14. Why or why not?

Note. Questions meant for teachers who conducted the agricultural literacy treatments.

Seven themes emerged from the interviews.
Theme#1: Neither set of teachers were ever taught to incorporate agriculture into their
everyday classroom. T1 had been teaching for 19 years while T2 and T3 had both been teaching
for three years. When asked, neither sets of teachers had ever recalled being exposed to
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agricultural concepts while in their teacher education programs. When asked, T1 stated “You
mean in my college education? No, I don’t recall” while T2 responded “No, they wanted us to
mainly integrate science and social studies to reading and math. We were not told very much
about agriculture or health for that matter”, and T3 simply responding that she had not been
exposed to agriculture in her degree program. However, teachers were taught how to incorporate
life science into their curriculum, which could lead to covering some agricultural concepts.
Theme #2: Teachers were not specifying Mississippi agriculture into their daily
curriculum. Teachers were asked if they ever purposely incorporated Mississippi agriculture into
their day-to-day lessons. When asked if it had occurred to T1 to incorporate agricultural concepts
related to Mississippi agriculture during their lessons they stated, “I said Vardaman, I’m pretty
sure we looked at Idaho, but it wasn’t in Mississippi, but I garden myself so I probably reference
my own, I have red potatoes so, something I probably said was sweet potatoes, we talked about
how they just have them on the back of the truck and its really cool to have that many, so I
referenced there. I don’t think I said anything about dealing with it.”, while T2 stated “I touch all
of the reading and social studies standards for fourth grade social studies we are already teaching
Mississippi studies, so we talk about soil, we talk about animals in our state, what our state is
most widely known for, so we touch those things, but as far as going into depth about different
types of cattle, and every single type of soil, maybe not so much. We do kind of touch that, so
it’s kind of like a great way to enrich those standards”, with T3 following up with “Yeah,
especially when it is really hard to find Mississippi stuff, and it’s really hard to find resources for
Mississippi soils or animals”.
Theme #3: Students enjoyed getting to interactively learn about agricultural concepts.
Overall, students enjoyed learning about agriculture. Through both sets of curriculum, the
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lessons were very interactive and hands on. T1 stated, “They did [enjoy learning about
agriculture], it was fun. They don’t have a lot of background knowledge [about agriculture]”,
while T3 stated, “Oh yeah, and they definitely enjoyed the interactive pieces with the lessons,
like we did with the soil testing, and they just really liked to get their hands in it and do it. That
definitely helped this project for sure”.
Theme #4: The existing lessons would have been difficult for a novice teacher to use. T1
was asked of the existing lessons they received were easy to use. T1 replied with, “I mean it was
easy for me, um, like I’m just saying I don’t think it would have been the easiest if I had not had
experience with it. So, it needed some more information I would say.” They were also asked if
they would have been confident with the existing lessons that were provided if they were a
beginning teacher with T1 replying, “Yeah, no, I wouldn’t have been very confident with what
was provided”. While T2 stated, “I think if [teachers] had something they could easily pick up
and run with they would be more willing to [teach] it.” T2 followed up with having the standards
already incorporated in their revised lessons was helpful.
Theme #5: Incorporation of the Mississippi College-and-Career readiness standards
into the lessons are important. T1 said, “I’m not sure the standards were listed, so with my age
of students to make sure their integrated with other standards because we need to mix those if we
don’t have a lot of time, just making sure that they are something I’m supposed to be teaching in
the classroom, because we don’t have a lot of extra time, so like if you had a science lab that
would be outstanding and just make sure it hits the standards. [The standards] needed to be
listed….they needed to know all of those”.
Theme #6: Teachers wanted more visual aids for students during the lessons. Both T2
and T3 emphasized the need for visuals to represent the agricultural concepts they were teaching
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about in their lessons. T3 stated, “I would say the more visuals the better. A lot of our kids they
don’t know, we live in Mississippi and in a rural area, but if they haven’t driven by a cow field
and seen those things then they can’t relate”. While T3 followed with, “I did go back and add
pictures, and give them some visuals because some of these kids learn [better] with them”. T1
noted that she had physical potatoes to show her students for their “Potato Fun” lesson and that
“The most effective was probably teaching the different potatoes since I had them. I would say
that would be the visual for the kids that is most effective”.
Theme #7: Teachers enjoyed teaching agricultural concepts. Both teachers in the revised
curriculum group were positive about their teaching experience when teaching the agricultural
based lessons. T2 stated, “The [lessons] were really good incentives especially when we talked
we would say if you’re not behaving in here you won’t make ice cream Friday, but they don’t
understand like yes we are making ice cream but also learning at the same time. Looking at this
one I see that you had measurement standards, which measurements is really hard to explain in
class if you know they don’t know what a milliliter is so, it’s good they can go out there and see
the difference”, with T3 following up with, “[In one of the lessons], I would pull for information
text, especially the one about, I mean number one I would use this map of Mississippi for social
studies and I love how detailed it is”.
Summary
Overall, the majority of students scored low enough on the pretest, posttest, and delayed
posttest (> 50%) to only be considered to have Exposure in agricultural knowledge, in both the
treatment groups and the control group. Though there was an increase in knowledge shown from
the treatment groups, there was no statistically significant increase in scores among all three
groups. None of the students participated in an agricultural organization (4-H) and only one
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participant lived directly on a farm. Through this it was seen that there was little to no
relationship between the students’ personal characteristics and their agricultural literacy levels.
Lastly, students enjoyed the hands-on aspects of both sets of lessons, but teachers were
more likely to teach the Mississippi Agriculture in the Classroom lesson plans if they were prealigned to the Mississippi College-and-Career readiness standards, had pre-determined
objectives, and were more easily accessible. The teachers would have been uncomfortable to
teach about their assigned agricultural concept had they not had the background information or
the 20 plus years of experience. It was also seen that teachers had a difficult time finding
resources about agriculture in Mississippi to use in their classrooms.
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CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS
The study aimed to gauge if personal characteristics had an effect on agricultural literacy
levels, while evaluating agricultural literacy levels among fourth grade students at Henderson
Ward Stewart elementary school. This study also evaluated what elementary teachers wanted out
of premade agricultural literacy curriculum. The specific research objectives were:
Objective 1: Describe the demographics and personal characteristics of the population and their
relationship with the students’ agricultural literacy levels.
Objective 2: Determine the agricultural knowledge (National Agricultural Literacy Outcome
standards) of Mississippi fourth grade students prior to and after exposure of an agricultural
literacy program.
Objective 3: Compare agricultural knowledge change (National Agricultural Literacy Outcome
standards) among Mississippi fourth grade students prior to and after treatment of new and
existing Ag in the Classroom curriculum.
Objective 4: Describe the perceptions of the new and existing Agriculture in the Classroom
curriculum among teachers.
Conclusions Related to Objective One
Objective one attempted to collect data from participants related to their personal
characteristics that could have a relationship with the students’ agricultural literacy levels. This
was collected in the delayed posttest round of the assessment. Overall there was no statistically
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significant characteristics and agricultural literacy within the participating fourth grade students
in this study. These findings align with Elliot’s (1999) theory claiming that personal
characteristics influences levels of agricultural literacy. However, it is important to note, that
none of the participants had strong connections to agriculture prior to participating in the lessons
for this study indicated by their responses. This is evidence as indicated by the National Research
Council (1988) that due to being a mostly urbanized population, society has become
agriculturally illiterate.
Through all three rounds of regression (pretest, posttest, and delayed posttest), there was
no statistically significant evidence to justify the students demographic background having an
impact on their agricultural knowledge or agricultural knowledge retention contrary to Elliot’s
(1999) agricultural literacy framework. This aligns with evidence that Dale, Robinson, and
Edwards (2017) found in their study with college aged students.
Conclusions Related to Objective Two
Objective two of this study was to determine the agricultural knowledge (National
Agricultural Literacy Outcome standards) of Mississippi fourth grade students prior to and after
exposure of an agricultural literacy program. Five percent of students out of all three groups were
considered to have applicable proficiency in agriculturally related knowledge, deeming the
majority of students’ illiterate in agriculture, much like Bellah, et al(2004) and Kovar and Ball
(2013) found in their research. In all three of the groups tested, no groups displayed an average
mean that identified them as having applicable proficiency in knowledge about agriculture, in all
three rounds. Three decades since the National Research Council (1988) this study still found the
population to be illiterate in agricultural. Through this, it can still be confirmed that there is a
need for improvement and research in agricultural literacy efforts.
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It was found that immediately after the agricultural literacy treatments, 10% of the
students scored as being applicable proficient in agriculture, with the majority remaining
illiterate in agriculture. However, the retention knowledge of students went from 10% being
applicably proficient to only 8% of students being literate in agriculture in the span of two weeks
after the initial posttest. There was an increase in test scores from the groups after their
agricultural literacy treatment, however it was not significant (p < .05). After the students
participated in the agricultural literacy treatments, their average mean did increase, but not in a
statistically significant way contrary to what Bradford (2016) found.
Conclusions Related to Objective Three
Objective three was to compare agricultural knowledge change (National Agricultural
Literacy Outcome standards) among Mississippi fourth grade students prior to and after
treatment of new and existing Ag in the Classroom curriculum. For the pretest the individuals
who reviewed the existing curriculum scored better than the control group as well as the group
that received the revised curriculum. For the posttest the individuals who received the existing
curriculum, scored nearly 8 points higher on average, than those who received the revised
curriculum. However, when looking specifically at the questions #2, #6, #8, #9, and #13 that the
revised lessons addressed through the NALOs, Group 2 that received the revised curriculum
increased their tests scores by 10 points compared to Group 3 who received the existing
curriculum that increased their test scores by six points.
This is evidence that when NALOs are specifically addressed in lessons, students have a
higher level of agricultural literacy knowledge pertaining to the concepts that the NALOs
specifically cover. Both groups 2 and 3 had an increase in knowledge, however it was not
statistically significant. It can be see that exposure to agricultural literacy based curriculum in a
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limited amount did result in an increase in agricultural literacy levels, however it did not produce
a significant increase in agricultural literacy levels among the students contrary to Luckey et al.,
(2013) findings. This could have been due to small sample size of the study.
Conclusions Related to Objective Four
Objective four was to describe the perceptions of the new and existing Agriculture in the
Classroom curriculum among teachers. It was brought forth that the teachers in this study were
taught how to incorporate life science into their classrooms, but this training was never directly
targeted at incorporating agriculture into their daily lessons in their teacher education programs.
Due to this, neither set of teachers regularly incorporated Mississippi agriculture into their dayto-day curriculum much like Brandt (2016) recommended they do. To go along with that, both
sets of teachers found it very difficult to find resources relating to agriculture in Mississippi that
were classroom friendly. This caused the teachers in this study to not implement agriculturally
related content in their classrooms like the National Research Council (1988) recommended. It
was also apparent from the teachers that students did enjoy learning about agriculture through
their science, social studies, and mathematics classes because it allowed them to apply the
concepts they were learning through hands-on activities, finding what Ricketts and Place (2005)
concluded to be true. This aligned with Coenders et al., (2008) discovery about teachers wanting
curriculum that engaged their students in a familiar way.
Both sets of teachers that taught groups 2 and 3 did enjoy teaching about agriculture,
however the teacher teaching the existing lessons noted that had she not had the prior experience
with the subject matter, she would not have been comfortable, nor confident teaching about
agriculture. The teacher who taught Group 2 (existing lessons) also noted that due to the lack of
detail in the existing curriculum, they would not use the Mississippi Ag in the Classroom
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program as a reoccurring source for lessons and information, whereas the teachers who taught
the revised curriculum to Group 3 noted that they would continue to use the revised curriculum
from the Mississippi Ag in the Classroom program. This could be due to the additional time that
had to be taken to align the existing lessons in with the current classroom curriculum (Timperley
& Robinson, 2000).
Recommendations
Through the findings of this study, there are a large amount of recommendations that can
be made for future practitioners and researchers.
Recommendations for Practitioners
There are numerous misconceptions about today’s agricultural industry. Due to this,
consumers are becoming less literate about where their food comes from, and how it is produced.
Since perceptions of agriculture are a part of an individual’s agricultural literacy levels according
to Elliot (1999), consumer perceptions of agriculture should be thoroughly studied throughout
various age groups across Mississippi. Since the United Nations (2015) predicted that the world
population will be around 10 billion by the year 2050, it is important for consumers to have a
general understanding and positive perception about where their food and fiber comes from, in
order to be more conscientious consumers. Additionally, students need to be exposed to career
opportunities in agriculture, due the predicted increase in food and fiber production in the years
to come.
It is apparent that students in Mississippi are illiterate about agriculture, coinciding with
Kovar and Ball’s (2013) findings that the majority of the population is illiterate in agriculture. It
was noted by National Research Council (1988) that most agricultural education courses are only
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offered through career and technical programs. Due to this, teachers need to incorporate
agricultural concepts into their everyday science, mathematics, and social studies lessons,
starting in kindergarten. Through this study, teachers were able to combine these concepts
together much like Brandt (2016) suggested.
In addition to these efforts, teachers should receive training on how to implement and
incorporate agriculture into their daily classroom lessons. This could be done by incorporating
agriculture into teacher education curriculum, summer workshops, or in-service training.
Agricultural literacy programs should also offer trainings on how to utilize their materials and
curriculum into classrooms, so that teachers would feel more comfortable implementing and
discussing agricultural concepts.
Recommendations for Researchers
Specifically in Mississippi, agricultural literacy efforts need to be combined to ensure
that students are being exposed, long term, to agricultural literacy curriculum. This is to ensure
that students are grasping and maintaining agricultural concepts. It is suggested that students
should be involved in agricultural literacy lessons that address the NALOs, for a longer period of
time in order to re-test their knowledge gain about agricultural concepts. Also, with the ever
changing agricultural industry and the ways that food and fiber are produced, agricultural literacy
programs need to assess and update their efforts, material, and curriculum on a regular basis.
Lastly, Elliot’s (1999) model of agricultural literacy should be re-evaluated for younger
students who do not have adequate experiences when dealing with agricultural concepts
throughout their lives. With this lack of real-world experiences, elementary student’s agricultural
literacy levels are influenced by other sources besides what is provided in the model. Through
continuous efforts and research, the gap between the public’s agricultural literacy levels should
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decrease as these efforts continue. Due to the population of this study living in a mostly
urbanized area and having little to no background in agriculture, it is important that this study be
replicated with a population that does have experience with agriculture, and potentially lives in a
rural area. It is also recommended, due the population and sample of this study, that this research
be replicated by having students complete one whole grade unit of Mississippi Agriculture in the
Classroom curriculum and to conduct this study with a rural population.
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